A QUICK PRIMER ON LOGIC AND RATIONALITY
Anthony D'Amato ABSTRACT. Logic does not permit contradictions. Ordinary language sometimes uses contradictions meaningfully. Examples are provided of logical derivations. Yet one might ask how one might prove that logic itself is rational. Gottlob Frege answered that logic constitutes rationality.
Logic and mathematics have a single unshakable rule: there shall be no contradictions. Here is a contradiction you are not allowed to have: a equals not-a, or in symbols, a = ~ a.
Suppose you are in London and someone calls on your cell phone to ask whether it is raining. You might answer with perfect comprehensibility: "well, it is and it isn't." If asked whether you liked Lord of the Rings you might say, "I did and I didn't."
1 If a teenager says she is in a love-hate relationship with her mother, we may have a fairly good idea of what she means despite the surface contradiction. 2 Even the word inconsistent is often used elliptically instead of formally, as Judge Richard Posner clearly intended when he asserted in reference to the Supreme Court: "The approach of the euthanasia decisions is inconsistent with that of the abortion decisions."
3
Here is a more difficult example of surface contradiction. claiming that deductive reasoning is an art rather than a science, and that conclusions which may appear to be logically compelled are in fact artificial 9 and subject to revision by judges who believe, like Oliver Wendell Holmes, that "the life of the law has not been logic; it has been experience." 10 They can accuse logic of merely being a big tautology.
11
Felix Cohen rightly pointed out that logic can never establish that one case is precedent for another case because "no two cases can possibly be alike in all respects." 12 We are familiar with dissenting opinions that seem just as logically coherent as majority opinions, and we also realize that parsing the logic of both is not likely to be a fruitful way of determining which one is correct. Therefore one might ask why judges should pay attention to the dictates of logic. How can the truth of logic itself possibly be proved?
8 . Simplifying the chip reduces computational error. Of course errors of this type are rare even though, contrary to popular belief, the logic gates are not on-off switches of the binary type that read 0 or 1. Instead the gates read the amplitude of electrical impulses above or below a threshold. Thus there is always a remote possibility that a tiny surge in electrical power will cause one or more gates to emit a false reading. Anyway, in practice, the 'or' gate is usually retained. Compare formulas (6) and (7). Although (7) eliminates the "or" switch, it adds a parenthesis, thus requiring the computer to expend the additional electronic energy of keeping track of the expression within the parenthesis. 9 This is not the same as Lord Coke's "artificial reason" of the law. 10 Oliver Wendell Holmes, Jr., The Common Law 1 (1881).. 11 Wittgenstein claimed in his first book that philosophy as a whole, including logic, is at best a tautology and hence cannot teach us anything new. See Ludwig Wittgenstein, Tractatus-Logico-Philosophicus 169 (1922). Of course, if logic weren't a tautology, then it would be inconsistent, and that would presumably teach us less than nothing! Even though it is true that the conclusion of a valid argument is implicit in the premises and hence adds no new fact to the real world, it is also logically true that a radio is implicit in a radio kit and yet a radio adds a lot more to the world than does a box of parts and instructions. Every mathematical proof, if correct, is a tautology. Yet no one (especially engineers) would claim that accurate mathematical reasoning can add nothing new to the universe. See also the increasing recognition of "emergence" in the biological and physical sciences as a principle of phase transition that does not involve any detectable addition or subtraction from the system's physical components, e.g., Steven Johnson, Emergence (2001) . 12 Felix S. Cohen, Field Theory and Judicial Logic, 59 Yale L.J. 238, 245 (1950 resort to a logician to examine the truth or falsity of the entailment. We can figure it out for ourselves.
In other words, we are all fortunately located within the realm of rationality.
Rationality, and the ordinary logic that governs the derivation of one sentence from another so as to preserve rationality, is not a discourse. It is simply the necessary prerequisite of meaningful communication. 15 Or to put it another way: logic constitutes rationality rather than being an instance of it.
